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INTRODUCTION

Food acquisition and processing is the main theme of this
volume, but food itself is usually only categorized in terms of
leaves, flowers, fruits, insects and meat, and the food eaters in
terms of folivores, frugivores, "omnivores", insectivores, carni-
vores, generalist feeders and specialist feeders.

As both a field primatologist and a botanist, I feel these
gross categories are insufficient when used in relation to precise
scientific contributions from the fields of cranial, jaw and dental
morphology, anatomy, palaeontology, ecology and biochemistry, as
compiled in this volume. By comparing just two of the eight monkeys
that were thoroughly studied in Surinam, South America (van Roos-
malen, 1980, in press; van Roosmalen et al., 1981l; Mittermeier and
van Roosmalen, 1981), the failing of this way of categorizing will
be shown.

The black spider monkey, Ateles paniscus, feeds annually for
83% of time on fruits Zato semsu, for 8% on young leaves, and for
6.5% on flowers. During the wet season it feeds for 93-96% of time
on fruits. The bearded saki, Chiropotes satanas, feeds annually
for 91% of time in fruits lato sensu, for 2.5% on young leaves, and
for 6% on flowers. Each of these primate species clearly falls in
the frugivorous category. Categorized only in these terms, one is
not able to link certain features of these monkeys to their diet.
A list of food plant species for both monkeys does not reveal more
in this respect, but it shows that Chiropotes has 50 food plant
species in common with Ateles among the total 70 food plants it used,
This example shows how important the stage can be in which plant
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parts are actually eaten. Chiropotes predominantly eats young seeds,
the stage of immaturity being unimportant, whilst Ateles exploits
fruits mainly for the mature flesh (i.e. pulp, aril, mesocarp, aril-
loid or receptacle), the stage of maturity being critical. Ateles
acts as an important seed disperser for many plant species upon whose
seeds Chiropotes predates. In order to obtain young seeds, which

are often protected by a tough shell (pericarp, exocarp or endocarp)
sometimes in combination with hairs, spiny hairs or spines, Chiro-
potes uses its large wedge-like canines that are already present in
the early infancy and juvenile stages. Its strongly built canines
are fully adapted to cracking hard-shelled fruits and nuts, as found
in many representatives of the plant families Caesalpiniaceae,
Chrysobalanaceae, Lecythidaceae, Meliaceae and Vochysiaceae, and its
protruding incisors are fully adapted for scraping seeds out of the
broken fruit parts. Ateles, in contrast, predominantly feeds on
mature fleshy fruits, and swallows both pulp and seed(s) in 80% of
the fruit species (n = 171) exploited and in 93.5% of all fruit feed-
ing observations (n = 2000). Many of the hard-shelled fruits that
Chiropotes breaks open when immature for obtaining the young seeds
are dehiscent and therefore easily opened by Ateles when mature (for
examples, see figs. 7.1 and 7.2).

Ateles does not show special dental adaptations, but it performs
particular processing behaviour in swallowing large food particles
(i.e. whole fruits or the pulp including large seeds) with little or
no mastication. It shows adaptations in oesophagus, stomach and in-
testines. This enables Ateles to feed also on fleshy fruits contain-
ing toxic, soft seeds that are strongly attached to the edible meso-
carp or aril (e.g. in Strychnos and Inga). These fruit types, being
common in Neotropical rain-forests, are only exploitable for a small
subset of specialist frugivores providing the seeds with a gentle
treatment in the intestinal tract, such as Ateles. Stomach content
and dung analyses revealed that seeds swallowed by Ateles invariably

remain undamaged and germinative (van Roosmalen, 1980, in press a
and b),

Since crops of young fruits are much more clumped food sources
than crops of mature fruits, and since plant species with edible
large seeds show often non-random distribution patterns (as their
seeds usually are dispersed by scatter-hoarding rodents), the for-
aging strategies in both Ateles and Chiropotes are completely differ-
ent, and this results in different group size while foraging, differ-
ent social organization and behaviour.

In conclusion, although Ateles and Chiropotes are both predom-
inantly frugivorous and match in habitat preferences, vertical strat-
ification and diet in terms of plant species exploited, they differ
completely in food processing, dental and cranial morpholoty, posit-
ional and locomotor behaviour, feeding techniques, feeding strategy,
and social organization and behaviour. As exemplified above, the
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morphology of most of the fruits used and the stage in which the
fruits are exploited can play an essential role in the general un-
derstanding of primates. In both Ateles and Chiropotes, many ana-
tomical, morphological and behavioural features can be linked with
diet, if studied in great detail and on an annual base. In this
respect also, the biomechanics of food as discussed by Lucas and Luke
(this volume) can be of great importance. For partly insectivorous
primates, such as Saimiri and Cebus, detailed knowledge of diet and
foraging strategy can also be very informative. The gracile Saimirt
sciureus forages for insects on the wing and is better able to catch
fast-moving insects, while Cebus apella, the robust capuchin monkey,
is a highly manipulative forager that breaks branches, rips off bark
and tears through leaf debris, and is less dependent on flushed fly-
ing insects than is Saimiri. Both being for a great part insectivor-
ous, it is difficult to understand why Saimiri and Cebus apella often
form polyspecific associations in the same habitats without knowing
of their foraging strategies (Mittermeier and van Roosmalen, 1981).

For purposes of proper dietary analysis by field primatologists,
in this paper an outline is given for subcategorizing plant foods and
their terminology.

FOOD CATEGORIES, SUBCATEGORIES AND THEIR TERMINOLOGY

For primates, food is best categorized as flowers, leaves,
fruits, animal matter and miscellaneous. These food categories can
be subdivided into food parts actually eaten, as shown in table 7.1l.

Particularly with respect to fruits, it is also important to
subcategorize according to types of fruit. For convenience of the
fieldworker, a simple key to types of fruit is presented in table
7.2. In addition to determining a given fruit according to this
key, it is preferable to draw the fruit and its seed(s) including
longitudinal and cross sections. This is exemplified by figs. 7.1
and 7.2 showing the complete diet of Chiropotes satanas and Ateles
paniscus in Surinam for the month March. Furthermore, especially
for indehiscent fruits, one may indicate the mechanical properties
of the exocarp that has to be opened by the primate in terms of the
presence of hairs, spines or cusps, its thickness and its structure
(e.g. papery, leathery, corky, woody, bony, hard, brittle, tough,
soft)(see also Lucas and Luke, this volume). In the case of an
edible layer of flesh (e.g. aril, arilloid, mesocarp) surrounding
the seed(s) or stone(s), the attachment to seed coat or endocarp
has to be described in terms of 'strongly attached' (hardly separ-
able without damaging the seed) and 'loosely attached' (easily
separable from the seed). This is particularly relevant in the case
of large seeds or stones, or seeds with a toxic seed coat or endo-
sperm. When a primate predates on seeds protected by a hard endo-
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Table 7.1. TFood categories and the terminology for the main food
parts that may be eaten by primates.

corolla - tip of corolla - tube of corolla - calyx/ - style and/or
| sepals stigma

disc immature <— FLOWERS —> mature | V
whole inflorescence - stamens/ - staminodes - honeycup - nectar
anthers
whole leaf - whole leaf - petiole/ - lamina - lamina excl.
incl. petiole base of p. costa/nerves

I immature <— LEAVES — mature — senescing

rotten leaves/ - storage organs/pseudobulbs - shoots - apex of
debris/peat lamina

pericarp - exocarp - mesocarp - aril - arilloid - juice - exudate/

I %arge latex/guT
sgeda immature <— FRUITS — mature e pedlc?l
+ coat ¥ or pseudofruit

| small ;

seeds - coat - plumula - caruncle - syncarp - monocarp -

gum - latex - bark - wood
MISCELLANEOUS |

aerial roots - stems -

volant insects - sedentary insects - bone/cartilage
ANTMAL MATTER 'ertebrate |

non-volant insects - caterpillars - chitin invertebrate

carp (as in stones), the properties of the endocarp have to be

described in terms of thickness, structure, and presence of other

defensive adaptations (e.g. spines, hairs, sharply pointed top and/ |
or base). ]
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6. From a simple pistil, often
with a thin shell, but not
bony
7. Pericarp fused to the seed GRAIN
(wheat, Gramineae)
7. Pericarp separable from
the seed AKENE
(sunflower, Rosa,
Quercus, Castanea)
. Fruit dehiscent (splitting open)
8. From a simple pistil (one carpel)

9. Splitting on two sutures LEGUME
(pea, Inga, Parkia,
Pithecellobium)

9. Splitting on one suture FOLLICLE

(milkweed, Paeontia,
Roupala, Panopsis)
8, From a compound pistil (carpels
two or more, united)
10. Carpels separating from each
other but each retaining its
seed SCHIZOCARP
(carrot, Malva, Toulicia,
Serjania)
10. Carpels splitting, releasing
one or more seeds
11. Fruit 2-celled, the two
valves splitting away
from a persistent septum SILICLE
(mustard, Capsella)
11. Fruit l-several-celled,
the partition not
persistent if fruit 2-
celled CAPSULE
(iris, Datura,
Orchidaceae, Papaver)

REFERENCES

Mittermeier, R.A. and van Roosmalen, M.G.M. (1981) Preliminary
observations on habitat utilization and diet in eight
Surinam monkeys. Folia primatol. 36: 1-39.

van Roosmalen, M.G.M. (1977) "Surinaams vruchtenboek'", 556 pp.
University of Utrecht, Holland.

van Roosmalen, M.G.M. (1980) Habitat preferences, diet, feeding
strategy and social organization of the black spider monkey
(Ateles paniscus paniscus Linnaeus 1758) in Surinam.
Unpublished Ph.D. dissertation, Agricultural University of
Wageningen; RIN-report 80/13, Leersum, Holland.






-8 3

SUBCATEGORIZING FOODS 157/5)

van Roosmalen, M.G.M. (in press) "Fruits of the Guianas", 700 pp.
Veenman N.V., Wageningen, Holland.

van Roosmalen, M.G.M. (in press) 'Habitat Preferences, Diet,
Feeding Behavior and Social Organization of the Black
Spider Monkey, Ateles paniscus paniscus, in Surinam. A
Socioecological Field Study". Primate Conservation
Monographs, New York.

van Roosmalen, M.G.M., Mittermeier, R.A. and Milton, K. (1981)
The bearded sakis, genus Chiropotes. In "Ecology and
Behavior of Neotropical Primates, Vol. 1" (A. Coimbra-
Filho and R.A. Mittermeier, eds.), PP. 419-442, Academia
Brasileira de Ciéncias, Rio de Janeiro.





